Intraventricular injection of agents that enhance cyclic adenosine monophosphate formation leads to inhibition of proestrous luteinizing hormone surge in rats.
The effect of increasing hypothalamic levels of 3',5'-cyclic adenosine monophosphate (cAMP) on the preovulatory surge of luteinizing hormone (LH) and ovulation was studied in cycling rats. Animals hearing chronically implanted guiding cannulae into the third ventricle were injected with agents known to enhance the cellular levels of cAMP. Hourly blood samples from the unanesthetized, unrestrained rats were obtained between 11.00 and 17.00 h through a plastic cannula inserted into the jugular vein. Intraventricular injections of serotonin (7.5 mg/ml; 2 microliters) in the morning of proestrous blocked the preovulatory surge of LH and ovulation. This effect was assigned to an increased neuronal level of cAMP because it was prevented by a serum anti-cAMP. Third-ventricle injections of 2 microliters of forskolin (0.5 mmol/l), guanosine 5'-O-(3-thiotriphosphate)(2 mmol/l) or dibutyryl-cAMP (1 mmol/l) at 11.00 h on the day of proestrus mimicked the inhibitory effect of serotonin on the proestrous release of LH. It is suggested that serotonin inhibits LH surge by acting directly on LH-releasing hormone neurons and/or on neurons that provide inputs to these neurons involving cAMP as a second messenger. Neurons releasing gamma-aminobutyric acid (GABA) may serve as interneurons sensitive to serotonin, as well as to cAMP, inasmuch as the inhibitory effect of forskolin on the release of LH was partially blocked by the GABA antagonists, picrotoxin and bicuculline.